SUMMARY Inflation and oesophageal pressures were recorded simultaneously during bag and mask resuscitation of 9 asphyxiated babies. After half a minute of standard inflation pressures, higher pressures were applied for at least 5 inflations by occluding the blow-off valve. No air entered the oesophagus until a high mean inflation pressure of 5.4 kPa was exceeded. These findings were confirmed in 4 fresh stillborn babies studied similarly. We conclude that resuscitation using bag and mask, applying pressures less than 3 -5 kPa, should not lead to gastric distension.
In modern neonatal practice, ventilation of lungs with an oxygen-rich gas mixture, administered via an endotracheal tube, has become a routine procedure. However, endotracheal intubation requires considerable expertise and damage to the vocal cords can occur. Bag and mask ventilation overcomes these problems.' The main worry about this form of therapy is that air may pass down the oesophagus, leading to gastric distension, causing splinting of the diaphragm, and adversely affecting lung expansion. Passage of a nasogastric tube is thus recommended to decompress the stomach, although this procedure itself may induce apnoea and bradycardia. Our present study was therefore set up to assess the pressure required to 'open' the oesophagus, allowing the passage of air into the stomach, by simultaneously measuring face mask and oesophageal pressures in both asphyxiated and stillborn babies.
Method and technique
All the asphyxiated babies were studied in the same manner. The baby was placed on our own modified Vickers resuscitaire. Standard criteria were used for resuscitation; that is, apnoea, heart rate of less than 100/minute and falling, hypotonia, and no response to skin stimulation or oropharyngeal suction. A Gaeltec micropressure transducer, mounted near the tip of a 6 FG catheter, was passed transnasally so that the transducer lay in the lower third of the oesophagus. A Subjects. Four fresh stillborn babies (heart rate present less than 6 hours before delivery) were studied within 2 hours of delivery. One was at 29 weeks, the others at 40 weeks' gestation. Birthweight ranged from 0-87 to 3.84 kg. Of the liveborn babies, one baby was a 34-week, preterm delivery, the rest being delivered at term. Their birthweights ranged from 1.96 to 3-8 kg.
Results
The In liveborn babies who required resuscitation, no air entered until a high mean inflation pressure of 5.4 kPa was exceeded. This indicates that using the Laerdal bag without manual occlusion of the blowoff valve it is very unlikely for significant volumes of air to enter the stomach.
In 7 subsequent babies who required face mask resuscitation, we were unable to withdraw more than 5 ml of air after passage of a nasogastric tube immediately after onset of spontaneous ventilation. In Case 11, an x-ray film taken for clinical reasons failed to show any gastric air bubble 30 minutes later.
Discussion
We anticipated that when air entered the oesophagus the pressure changes, as measured by the Gaeltec transducer, would closely mimic those occurring within the face mask. Our initial study of the stillborn babies showed that this did not occur. Inspection of our records, however, showed that air entry produced a sudden, sharp rise in the oesophageal pressure. We also noted that the sharp rise in pressures were often associated with a rise in We conclude from our study that face mask resuscitation, using a bag and mask system, applying rapid inflations with pressures less than 3-5 kPa, should not lead to gastric distension.
